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. Abstract:Thetemporalvariationin molluscancommunitieswasstudiedin two intertidal
substratescomposedof sandandrock fragments«300 mm)in SãoSebastiãoChannel,
Brazil.SamplesweretakenbetweenAugust1995andJuly 1996in SãoFrancisco(mainland)
andEngenhod'Água(SãoSebastiãoIsland)beaches.A pronouncedecreasein abundance
anddiversityof molluscswasassociatedwithchangesin thestructureof theenvironment,
causedbyseastormsin thebeginningof thesummer(December),andbytheincreaseof
wastewaterdischargein thissameperiod.Areasnotsubjectedto sucheventshowedno
evidentmodificationsin molluscfaunastructureduringthesamplingperiod,andthesmall
oscillationsobservedwereattributedto populationrecruitment.Bothnaturalandhuman
factorsmay be actingtogetherin determiningthe communityorganizationin these
environments,asisalsoin typicalsandybeaches.
. Resumo:Estudou-sea variaçãoanualda comunidadede moluscosem dois ambientes
entremarésconstituídospor areiae fragmentosrochosos«300 mm)no Canal de São
Sebastião,Brasil.As amostrasforamobtidasmensalmenteentreagostode 1995ejulhode
1996naspraiasSãoFrancisco(continente)Engenhod'Água(IlhadeSãoSebastião).Uma
marcantereduçãona abundânciae diversidadefoi associadaàs mudançasestruturaisdo
ambiente,causadaporressacasdomarnoiníciodoverão(dezembro),eaoaumentonofluxo
deesgotosdomésticosnesteperíodo.Em áreasondeesteseventosnãoforamevidentes,não
houvegrandealteraçãonacomposiçãofaunística,e aspequenasoscilaçõesforamatribuídas
ao recrutamentode populaçõesnumericamenteimportantes.Ambosos fatoresnaturaise
antrópicospodemestaratuandoemconjuntoparadeterminara organizaçãodacomunidade
nestesambientes,talcomoocorre mpraiasarenosastípicas.
. Descriptors:Molluscs,Annualvariation,Environmentaldisturbances,Sandysubstrateswith
rockfragments,São~ebastiãoChannel,Brazil.
. Descritores:Moluscos,Variaçãoanual, Distúrbiosambientais,Praias arenosascom
fragmentosrochosos,CanaldeSãoSebastião,Brasil.
Introduction oscillationsin diversityandcommunitycomposition
in coastalregionscan be associatedto human
activities.Most of theseactivitiescan be easily
detectedandmonitored,butsome,suchasoil spills,
areunpredictable.
Seasonalvariationin marinecommunities
is an actualtopicof research.The importanceof
suchstudieslies in the fact that sometemporal
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Manystudiesin sandybeachcommunities
assignto naturaloscillationsin the abundanceof
numericallydominantpopu]ationsas the causeof
temporalvariationofmacrofauna(Holland& Po]gar,
]976;Dexter,1984;Souza& Gianuca,]995;Ve]oso
et a!., ]997).In temperater gions,thecommunity
compositionis strong]yinfluencedby temperature
(Whitlatch,]977;Leber,]982),which is directly
related to food limitation.Seasonalityin tropical
areasis generallyre]atedto rain periods(Dexter,
]979)and to disturb insteadof temperature
changes.Macrofaunais directly influencedby
changesin the sedimentconstitution(McLach]an,
]996)and in salinity(Anselletai., ]972;Ansari
et a!., ]986, Defeo& de Alava, ]995),beach
erosion(Anselletai., ]972,Ong& Krishnan,]995),
organicenrichment(Beukema,199];Tsutsumiet
ai., ]991),andfisheractivity(Defeo& de A]ava,
]995). .
Studieson sandysubstratesconstitutedby
rockfTagmentsaswell asknowledgeof thefactors
thatorganizetheir communitiesare lacking.The
presenceof rockfTagmentsenhancesenvironmenta]
heterogeneityand creates moist and shady
microhabitats(pers.obs.).Accordingto Woodin
(]98]),thepatternsofdistributionandabundanceof
macrofauna are fTequently correlated with
environmentalheterogeneity,i. e., presenceand
abundanceof physicaland/orbiogenicstructure.
TheserockfTagmentscana]soprotectheorganisms
againstdesiccation,predation,andwatermovements,
and,in associationwithsand,enablethesettlement
andrecruitmentofbothsandybeachandrockyshore
organisms(Denadai& Amaral,1999).
Furthermore,in someintertida]rockyshores
inundatedby sand,the structura]changein the
substratemay causean increasein the faunal
diversitybecauseof the higher environmenta]
heterogeneity(McQuaid& Dower,]990).On the
otherhand,theexc1usionof psammophobicspecies
(notto]erantto sand)maycausea reductionin the
richnessandabundance(Browneta!.,]99]).
]n this study we describethe annua]
variationin the molluscancommunities,and the
factorswhichinfluenceit,oftwostructurallysimilar
intertida]environmentsconstitutedbysandandrock
fTagments(São Franciscoand Engenhod'Água
Beaches).
MateriaIsand methods
This studywasconductedin twointertida]
environments constitutedby sand and rock
tragments,São Franciscoand Engenhod'Água,
locatedin theSãoSebastiãoChannel,northerncoast
of SãoPauloState,Brazil. Randomsamp]eswere
taken month]y betweenAugust]995and Ju]y
]996, during]owspringtides,tota]ing]9.08m2.
The temperature(air and sediment),sa]inity of
interstitia]water,sedimentgrainsizeandcalcium
carbonateand organicmattercontentswerea]so
eva]uated.Referto Denadai& Amara](1999)for
detai]edescriptionof thestudyareaandsampling
procedure.ThemolluscanindividuaIswereidentified
to the ]owesttaxonomicleve]possib]eusingthe
current]iteraturethat inc1udesBrazi]ian species
(Warmke& Abbott,]975;Abbott& Dance,]99];
Rios,]994).
Two-way ana]ysisof variance(ANOVA)
wasusedto comparetheenvironmenta]variab]es
amongthesitesandmonths,followedbyScheffé's
test (Zar, ]984).Ali testswereperformedatthe
0.05 significance ]evel. Ordination ana]ysis
(Reciproca]Averaging)was usedto interprethe
temporaldistribution.This analysiswasperformed
usingHill's method (Hill, 1979),giving equa]
weightto the species,consideringoutliers,and
standardizing the data by square-root
transformation.Diversity(H') was calcu]atedusing
the Shannon-Wienerindexin ]Og2(Krebs,1989).
Student'st-testwas usedtocomparethe density
of molluscsbetweenthe presentstudyand that
of Salvador(1995),which was performedin the
sameareaandusingthesamemethodo]ogyduring
theperiod1992/93.
Results
The environmenta]variab]es differed
betweenthe studiedsitesand among periods
(Tab]e1). In São Francisco,coarse sandgrains
dominatedthe sediment,while medium-sized
partic1esweremoreabundantin Engenhod'Água
(Fig. ]). The compositionof thesedimentatSF
and EA was similaronlyin summer,whenfiner
sand grainswereobservedin SF. In EA, the
sedimentcompositiondid notvary during the
year. Calciumcarbonatecontentwas higher in
SFthanin EA, with exceptionofthespringperiod
(Fig. 1).Theorganicmattercontentwashigherin
the spring in SF, evidencing an organic
enrichmentin this period (Fig. 1). Significant
differencesin sa]initywererecordedin the study
periodbetweenSF and EA (Tab]e 1). Salinity
variationwas higher atSF thanatEA becauseof
the presence of a waste-watercana] in its
supra]ittora]region(Fig. 1).Air temperaturevaried
fTom15°Cin Juneto3]°c in January,andsediment
temperaturetrom ]5.5°Cin Septemberto 32cCin
January.
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Table 1.Two-wayANOV A for theen~cts01'studyarea (SF x Ei\). in São SebastiãoChanneL
I3raziL and scasons(period August 1995 to .Iuly 1996) on sedimentgrain size,
calciul1lcarbonatccontcnt. organic malter contcnt. and salinity. (dC degrecs01'
fi'eedol1l;MS. meansquare).
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Fig. I. Comparison01'meanvalues01'salinity.sedimcntgrainsize.calciumcarbonateandorganicmaltercontentsbetween
thetwo studiedareasin São SebastiãoChanneLBrazil andamongtheseasons(periodAugust 1995to .Iuly 1996).
Superscriptlabels indicatc the results 01'the ShcfTé'stest for pairwise multiple comparisons.Similar labels
indicatenon-significantdilkrenccs fi)\'pair-\\isc cOl1lparisons.(Horizontal barsindicatc+I Standarderro!').
Sourceofvariation. dI' MS F P
Sedimentgrainsize(phy)
Area I 21.657 66.152 <0.001
Scason 3 1.138 3.477 0.018
i\rea*Season 3 0.868 2.652 0.051
Calciumcarbonatecontent(%)
Area I 1.619 20.634 <0.001
Season 3 1.122 14.301 <0.001
i\rea*Season , 1.248 15.905 <0.001.J
Organicmaltercontent(%)
Area I 0.062 0.842 0.360
Scason 3 1.301 17.535 <0.001
Arca*Season 3 2.176 29.331 <0.001
Salinity(%0)
Area I 674.123 44.254 <0.001
Season 3 213.361 14.007 <0.001
Area*Season 3 84.501 5.547 0.001
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A reductionin communityrichnessand
abundanceoccurredin SF afterJanuary(Table2).A
totalof22speciesand367individuaiswererecorded
in the first half of the studiedperiod(Augustto
December/95)comparedto 9 speciesand 188
individuaiscollectedfromJanuaryto July/96(Table
2).Correspondenceanalysisorganizedthespeciesin
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twodistinctgroups:onewithspeciesthatoccurred
onlyin thefirstperiod(Teguiaviriduia,Cerithium
atratum,SemeieproficuaandCorbuiacubaniana),
andanotherwith speciesthatwerefoundoverthe
entireyear(Codakiaorbiculata,Lucinapectinata,
TellinalineataandAnomaiocardiabrasiliana),but
in lowerabundanceafterJanuary(Fig.2).
Table2.OccurrenceandabundanceofmolluscsalongtheyearinSãoFranciscoBeach,SãoSebastiãoChannel,Brazil.
SPECIES A
Tegulaviridula(Gmelin,1791) 2
Cerithiumatratum(Bom,1778) 2
Bittiumvarium(Pfeiffer,1840)
Epitoniumsp.
Stramonitahaemastoma(Linnaeus,1767)
Nassariussp. 2
Nassariusvibex(Say,1822)
Leucozonianassa(Gmelin,1791)
/schnochitonstriolatus(Gray,1822)
Arcopsisadamsi(Dali, 1886)
Brachidontessolisianus(Orbigny,1846)
Codakiaorbiculata(Montagu,1808)
Lucinapectinata(Gme1in,1791)
Diplodontapunctata(Say,1822)
Mactrafragilis Gmelin,1791
TelJinalineataTurton,1819 2
Semeieproficua (Pulteney,1799)
Tagelusdivisus(Lightfoot,1716)
ChionecancelJata(Linnaeus,1767)
Chionesubrostrata(Lamarck,1818)
Anomalocardiabrasiliana(Gmelin,1791) 13
Corbula caribaeaOrbigny,1842 1
Corbula cubanianaOrbigny,1853 20
TOTAL 47
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Fig. 2. Correspondenceanalysisof themostabundantspeciesandof thesamplemonthsat SãoFrancisco(totalvariation
explained:axis1=65.4%, andaxis2 =5.0% -ANO=Anomalocardiabrasiliana,CER=Cerithiumatratum,COR=
Codakiaorbiculata,CCU= Corbulacubaniana,LUC= Lucinapectinata,SPR=Semeleproficua,TEG= Tegula
viridula,TEL=Tellinalineata)andatEngenhod'Água(totalof variationexplained:axis1=34.3%, andaxis2 =
2.6%- ARC=Arcopsisadamsi,BUL= Bulia striata,CER=Cerithiumatratum,COC= Codakiacostata,COR=
Codakiaorbiculata,DIP=Diplodontapunctata,ISC=Ischnoc:hitonstriolatus,SPR=Semeieproficua).
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Highervaluesof richnessand abundance
were recorded in EA, with only a smali
reductionfTomJanuarytoMay/96(Table3).Species
wereordered in relationto their presenceand
abundancein themonths(Fig. 2). A majorgroup
wasformedby speciesthat were fTequentduring
theentireyear(Cerithiumatratum,Arcopsisadamsi,
Codakia costata,C. orbiculata and Semeie
proficua).Otherspeciesas lschnochitonstriolatus
(spring- October,NovemberandDecember),Bulla
striata (winter/spring- August,September,and
October)and Diplodontapunctata(earlier spring -
September)showeddistinctseasonaldistributions.
ln general,theabundancedecreasedin theautumn
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(March,April), butmostof thespeciesremained
present.
Figure3 showstheShannondiversityindex
of thesampledmonths(abscissa)vs.thenumberof
species(ordinate).Thefittedlinerepresentshelog
of thenumberof species,i.e.,thehighestdiversity
valuethatthe communitycan attainfor a given
richness.Thedistancebetweenpointsandthislineis
anindirectmeasureofevenness.Diversityin SFwas
higher fTomAugustto Decemberthan at other
periods,butevennesswaslowforalimonths.In EA,
mediumtohighdiversityvalueswasrecordedforali
samplingperiods,but with low valuesin April.
Evennessin EA washighinaliperiods.
Table3.OccurrenceandabundanceofmolluscsalongtheyearinEngenhod'ÁguaBeach,SãoSebastiãoChannel,Brazil.
SPECIES A
Fissurellarosea(Gmelin,1791) I
Tegulaviridula (Gmelin,1791)
AstraeaphoebiaRõding,1798
Neritinavirginea(Linnaeus,1758)
Phenaeolepashamillei(Fischer,1857)
Modulusmodulus(Linnaaeus,1758)
Cerithiumatratum(Bom, 1778)
Natieapusilla Say,1822
Chieoreus(Siratus)senegalensisGmelin,1791
Traehypolianodulosa(C.B.Adams,1845)
Pisaniapusio (Linnaeus,1758)
Nassariussp.
Leueozonianassa(Gmelin,1791)
Olivella minuta(Link, 1807) I
Bulia striataBruguiere,1792 20
lsehnoehitonstriolatus(Gray,1828)
NueulasemiornataOrbigny,1846
Areopsisadamsi(Dali, 1886)
Lioberuseastaneus(Say,1822)
Limariapelueida(C.B.Adams,1846)
Codakiaeostata(Orbigny,1842) 2
Codakiaorbieulata(Montagu,1808) 10
Diplodontapunetata(Say,1822) 4
Laevieardiumbrasilianum(Lamarck,1819)
Maetrafragilis Gmelin,1791
SolentehuelehusOrbigny,1843
TellinalineataTurton.1819
TellinaversieolorDe Kay, 1843
Semeieprojieua (Pulteney,1799) 9
Semeiepurpuraseens(Gmelin,1791)
Ervilia nitens(Montagu,1806) I
Tagelusdivisus(Spengler,1794) 3
Véntrieolariarigida (DilIwyn, 1817)
Anomaloeardiabrasiliana (Gmelin,1791)
Gouldia eerina(B.B.Adams,1845) 2
Dosinia eoneentriea(Bom, 1778) I
Corbula caribaeaOrbigny,1843
Corbula eubanianaOrbigny,1853
TOTAL 59
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Fig.3.Relationshipsbetweendiversity(Shannonlndex)andrichnessatthesamplemonths
inSãoFranciscoandEngenhod'Água.evidencingthelog2(evenness)curve.
A comparison between the present
investigationanda previoustudyin EA (Salvador,
1995)revea1edsomedifferencesin environmental
variab1esandcommunitycomposition(Table4).The
meandiameterof sandparticlestendedto decrease
iTomtheprevioustothepresentstudy(t=2.442,df=5,
p=O.059; <jFO.912:tO.094and <jF1.091:tO.098,
respective1y).Organicmattercontentwashigher
in the firstperiod(%OM=1.659:tO.096)thanin the
second (%OM=1.342:tO.078;t=-4.655, df=5,
p=O.006).Forty-onespeciesand 238 individuais
werecollected in the earlierstudy(1992/93),in
comparisonto 39 and 628 wererecordedin the
presentstudy(1995/96).Only 26 specieswere
commonto both periods,withevidentdifferences
in their abundance.Tegula viridula, Olivella
minuta,Codakiacostata,Diplodontapunctata,D.
semiaspera,Ervilia nitens,and Gouldiacerina
weremore abundantin the first period,while
Cerithium atratumand Codakiaorbiculatawere
more abundantin the second.Bulla striata,
Ischnochiton striolatus,Arcopsisadamsi,and
Semeieproficua showed high densitiesin both
studies.
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Table4.Absoluteabundance(N) andDensity/m2ofmolluscsin EngenhoD'ÁguaBeach,SãoSebastiãoChannel,Brazilin the
periods92/93(Salvador,1995)and95/96(Denadai& Amaral,1999;Presentstudy).
Discussion
The substrateconstitutionof the studied
sites,with sand and rock fragments,createan
heterogeneousenvironmentthatsupportbothsandy
beachandrockyshorespecies(Denadai& Amaral,
1999),leadingtohigherdiversitiesin comparisonto
typicalsandybeaches(Bally, 1983;Dexter,1984;
DefeoetaI. 1992;VelosoetaI., 1997).McQuaid&
Dower(1990)observedan increasein the fauna
richnesswhenrockysubstrateswereinundatedby
sand, through increasing the environmental
heterogeneity.TheseauthorscIassifiedtheintertidal
organismsin a spectrumof sandtoleranceas: (I)
psammophobic,restrictedto rockysubstratesfreeof
sand;(2)sand-tolerant,occurringin bothinundated
andsandfreerockyareas;(3)sand-dependent,found
onlyin associationwithsand,and(4)psammophilic,
restrictedtosandcolumn.
In December(summer)a reductionin
environmentalheterogeneitywasevidentgiventhe
rockfragmentsofSFwerecoveredbysandduetosea
stormscommonto this period.An accentuated
decreasein the mollusc fauna richness and
abundancewasobservedafterthisdisturb,withthe
excIusionof speciesassociatedwithrocks(Denadai
& Amaral, 1999),mainly gastropodsand some
bivalves(A. adamsi,Corbula caribaeaand C.
cubaniana).In fact,stormsandmonsoonsareknown
toplayanimportantrolein communitystructureby
erodingsandybeaches(Anselleta!., 1972;Ong&
Krishnan, 1995). McLachlan (1996) observed
changesin themacrofaunalcomposition(abundance
andspeciesexcIusion)in a sandybeachaftercoarse
sandadditionoriginatingfromdiamondminesin
Namibia, thus reinforcing the importanceof
sedimentconstitutionto sandybeachmacrofaunal
structure(Dexter,1984;McLachlan,1990).
Organic enrichment influences the
communitycomposition,reducingthe diversityby
excIusionof lowtolerantespeciesandincreasingthe
biomassassociatedwith the dominanceof a few
opportunisticspecies(Pearson& Rosenberg,1978;
Warwick,1986,1988).Therearetwo waste-water
canaisin thesupralittoralregionof SãoFrancisco
thatareresponsibleby an increasein thecoliform
bacteriain thesummerperiod(Denadaiet a!., in
1992/93 1995/96 1992/93 1995/96
SPEClES N Dens. N Dens. SPEClES N Dens. N Dens.
Fissurelarosea I 0.06 Diplodontapunctata 21 13.04 32 5.45
Tegulaviridula 5 3.23 7 0.90 Diplodontasemiaspera 7 4.79 I 0.55
Astraeaphoebia 1 0.55 Trachycardiumuricatum 1 0.11
Neritinavirginea 2 0.11 Laevicardiumbrasi/ianum 1 0.11 1 0.06
Phenacolepashamillei I 0.11 4 0.73 Mactrafragilis 1 0.11 1 0.06
Modulusmodulus I 0.11 3 0.17 Solentehuelchus 2 0.22 3 0.67
Cerithiumatratum 5 5.91 86 16.48 Tellinasp. 1 0.11
Poliniceslacteus I 0.11 Tellinalineata 12 0.69
Naticapusilla I 0.55 Tellinaversicolor 5 0.55 2 0.11
Chicoreusenegalensis I 0.06 Macomacleryana 1 1.45
Trachypolianodulosa 5 1.89 12 1.69 SemeIeproficua 29 19.28 105 15.09
Stramonitahaemastoma I 0.11 Semeiepurpurascens 2 0.22 6 0.84
Pisaniapusio 3 0.17 Ervilianitens 8 8.92 15 0.86
Nassariusp. I 0.06 Tagelusdivisus 2 0.22 6 1040
Nassariusvibex 3 0.33 Ventricolariarigida 2 0:06
Leuco::;onian ssa 3 1.67 4 0.23 Chionesubrostrata 5 1.89
Olivellaminuta 5 4.57 I 0.06 Chioneintapurpurea 1 1.45
Buliastriata 14 9.58 59 9.88 Anomalocardiabrasiliana 2 0.22 2 0.61
lschnochitonstriolatus 19 8.80 47 6.76 Transennellastimpsoni 1 1.45
Nuculasemiornata I 0.06 Gouldiacerina 35 14.59 10 1.57
Lunarcaovalis 1 0.11 Pitarfulminatus 7 2.11
Arcopsisadamsi 13 5.46 53 8.04 Pitarpalmeri I 0.11
Lioberuscastaneus 3 1.67 I 0.55 Dosiniaconcentrica I 0.06
Limariapelucida I 0.06 Corbulacaribaea 4 1.78 5 0.79
Codakiacostata 13 5.46 23 2.33 Corbulacubaniana I 1.45 7 2.39
Codakiaorbiculata 5 1.89 105 15.65 Thraciasimilis 1 0.11
Divaricellaquadrisulcata I 1.45
TOTAL 238 126.81 628 96.47
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press).In fact,the dominanceof the polychaetes
Capitella capitata, Scolelepis squamata,and
Laeonereiasacuta,andof thetubificidoligochaetes,
specieslargelyknown as indicatorsof organic
polIution(Grassle& Grassle,1974;Pearson&
Rosenberg,1978;AmaraletaI., 1998),in thesame
periodin SF (Rizzo& Amaral,2000)evidencethe
organicpolIution.DespitetheclamAnomalocardia
brasiliana,thedominantspeciesin SãoFrancisco
(Denadai & Amaral, 1999), is common in
organicalIy-enrichedareas(Schaeffer-NovelIi,1980),
it alsodecreasedin densityaftersummerastheother
ones.Thisspecieshoweda tendencyto increasein
abundanceafterJune,the startof its recruitment
period(Salvador,2001),indicatinga successional
event.OrganicpolIutionshowedto be a relevant
factor in structuringthe studied communities
(Denadaiet a!., in press),as in othermarine
environments.Despitethesignificantvariationin the
contentsofcalciumcarbonateduringtheyearin both
sites,thisenvironmentalvariabledid notshowany
clearrelationshipwiththetemporalvariationof the
molIuscs.
Temporaloscillationsin communitiesnot
subjecttodisturbances,suchasEngenhod'Água,are
probablya consequenceof thereproductivecyclesof
thedominantspecies,assuggestedbyseveralauthors
(HolIand& Polgar,1976;Dexter,1984;Souza&
Giannuca,1995;VelosoetaI., 1997).Studiesonthe
molIuscanpopulationdynamicsin São Sebastião
Channel have been made with the bivalves
AnomalocardiabrasilianaandCorbulacubaniana
(Salvador,200I) and the gastropodCerithium
atratum (Denadai,200I). According Salvador
(200I), Anomalocardiabrasilianapresentsnew
recruitsfromearlywinterto earlysummer(Juneto
November)and Corbulacubanianaalongwinter,
springandsummer(July to February).Cerithium
atratumalso presentsa largerecruitmentperiod,
betweenApril andOctober,withthepeakin June
(earlierwinter).The speciesthatwerecommonto
bothSF andEA sites(Cerithiumatratum,Codakia
orbiculata ndSemeIeproficua)didnotpresenthe
sametemporalpattem,occurringonlyin theearlier
periodin SF andalongalI theyearin EA. These
differencesalthoughcan be attributedto specific
causesin each site, i.e., disturbsin SF and
recruitmentpattemsin EA.
Naturalmarinecommunitiesarecontinually
changingas showedby the comparisonof the
faunisticcompositionin Engenhod'Água Beach
betweentheperiodsof 95/96(presentstudy)and
92/93(Salvador,1995).Suchchangesaregenerally
eXplainedbyenvironmentalmodifications(AnselIet
a!., 1972; Whitlatch, 1977; Dexter, 1979;
McLachlan,1996),buttheymaybeaconsequenceof
thenon-stablerelationshipsamongthepopulations
thatconstitutethecommunity(Dexter,1984;Veloso
eta!.,1997).Engenhod'Águais avisualIydynamic
intertidalareagiventhedegreeof exposureof the
stonesaswelI asthealgaecoverage.areconstantly
changing.A significantalterationin thesediment
constitutionwas evidencedby a reductionin the
meangrainsize andorganicmattercontentoThe
faunaalsoshowedamarkedvariationbetweenthese
two periods.Fifteen speciesdisappearedwhile
thirteenspecieswererecordedfor the first time.
Twenty-sixspecieswerecommontobothperiodsbut
witha greatvariationin theirabundances.Despite
the absenceof informationon how the sediment
grainsizeandorganicmatterinfluencesuchspecies,
a relationship may be stablished between
environmentalandfaunisticvariationinEA.
Structuralchanges,suchasthecoverageof
the rock fragmentsby sand,play a major role
controlIingthefaunadistribution,contrastingto the
markedinfluenceofthehydrodynamicsandsediment
constitutionin typicalsandybeaches.The high
communitydiversityin suchhabitatsis associated
withthepresenceof moistandshadymicrohabitats
andbythepresenceof bothrockyshoreandsandy
beachorganisms.
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